Purpose. This study evaluated short-term and long-term changes in bone height after 2 mandibular reconstruction using an osteotomized fibula graft, with the aim of identifying 3 factors associated with atrophy of the graft in an elderly population. 4 Methods. This retrospective study involved patients who underwent mandibular 5 reconstruction using a free vascularized fibula graft between 2005 and 2015 and had at least 6 12 months of follow-up. Postoperative panoramic radiographs were used to measure bone 7 height at standardized locations on each segment of the graft at 1 postoperative year and at 8 late follow-up.
Introduction 1
The vascularized free fibula graft has become the preferred technique in surgical oncology for 2 mandibular reconstruction after tumor ablation. 1, 2 The segmental blood supply to the fibula 3 periosteum allows for multiple osteotomies to match the shape of the mandible in patients 4 with large bony defects. 2 However, there is variability in the atrophy rate of the graft, and 5 scant information is available on the factors associated with this atrophy. [2] [3] [4] [5] To date, one small 6 retrospective study has suggested that segmental osteotomies and female sex may be 7 associated with fibula bone atrophy, 5 and only two long-term follow-up studies have 8 evaluated the bone height of fibula grafts over time at standardized locations, such as the 9 central, body, and ramal segments of the mandible. 2,3 However, there are no detailed reports 10 of the bone height of each segment when using multiple osteotomized fibula grafts. In 11 addition, the populations studied previously were middle-aged, 2,3 but with aging of the Changes in fibula bone height over time were determined using postoperative digital 10 panoramic radiographs. Bone height was measured at the midpoint of each segment of the 11 fibula graft and compared at the same sites on subsequent radiographs taken at the initial 12 evaluation after the operation, at 1 postoperative year, and at late follow-up. Each segment 13 was divided into the body or ramus and the mean height at each anatomic site of 14 reconstruction was calculated. Fixation hardware was used for reference points to avoid 15 magnification errors.
Patients and Methods

16
Data on patient characteristics and operative variables were collected and included 17 age, sex, indication for surgery, radiation therapy, opposing dentition on the reconstructed 18 side, use of a conventional denture for the reconstructed side, type of mandibular defect, and All continuous variables were divided into categorical variables. Type of mandibular defect 6 and number of osteotomies were dichotomized into "L or other" and "zero or more than zero", 7 respectively. The univariate relationship between each independent variable and fibula bone 8 height was evaluated using Student's t test or analysis of variance. Variables with a P-value of 9 less than .2 in univariate analysis were entered into the multiple regression model. A P-value 10 of less than .05 was considered to be statistically significant. The strength of the predictive 11 ability of factors identified in the multivariate model was determined using regression significant risk factor for bone atrophy and demonstrated the importance of preserving the 1 arterial blood supply to the graft. 5 In contrast, both we and Disa et al 2 found no effect of 2 multiple osteotomies on atrophy of the fibula graft. This suggests that multiple 3 osteotomies-specifically ≤3-with a fibular graft can be performed to better match the 4 shape of the mandible.
5
In our study, atrophy of the fibula graft was higher in women than in men. The 6 women in our study were aged ≥50 years, and most were probably menopausal given that the 7 estimated mean age of menopause is 50 years in Japan. Our finding in this regard is study and may have resulted from residual periosteum of the ramus. Because the distal 1 resection margin of the ramal segment was usually far from the primary lesion, the 2 periosteum tended to be preserved more than the proximal resection margin of the body 17.9 ± 3.0 9.9 ± 5.9 15.0 ± 10.0
Ramus 10 16.0 ± 1.7 5.9 ± 8.4 6.6 ± 11.1 Absence of opposing dentition 6.2 (-0.6-13.0) .071
Abbreviation: CI, confidence interval. 
Figure legends
